CO2 capture based on chemical absorption using amine solutions is considered to be the most 12 feasible way to remove CO2 from low pressure sources. However, amines, when exposed to 13 nitrous oxides, may form nitrosamines which are known to be carcinogenic. In this work the 14 destruction of two nitrosamines, NDELA (Nitrosodiethanolamine) and NDMA (Nitroso-15 dimethylamine), with UV-light is studied in a batch reactor at room temperature and at 45 o C.
INTRODUCTION

29
Global warming caused by anthropogenic CO2 emissions is one of the most severe problems at 30 present. Carbon Capture and Storage may offer a route to significantly reducing these emissions, 31 and of the capture technologies, reactive absorption seems to be the most viable option.
32
However, in order to put absorption processes in operation on a global scale, one has to make 33 certain that the processes are benign and do not create additional environmental problems. One 34 of the issues that could be detrimental to the application of this technology is the formation and 35 potential emissions of nitrosamines when using amines or amino acids as absorption reagents.
The destruction kinetics are reported to be dependent on the nitrosamine (Plumlee and Reinhard, 
EXPERIMENTAL METHODOLOGY
93
The batch reactor setup used in this study is shown in Experiments with pilot plant solutions were made with 50wt% DEA and 30wt% MEA solutions.
137
The solutions were extracted from two pilot plant campaigns and stored in 20 litre containers in a 138 dark room at room temperature. A detailed presentation of the pilot plant campaigns can be 139 found in Knuutila et al. (2013a) . The MEA solution was run in the pilot for 1690 hours during 140 which it was exposed to ~100 ppm of NO for 715 hours and to ~10 ppm of NO2 for 187 hours.
141
Additionally the solution was irradiated with UV-light for 37 hours. The DEA solution was 142 tested in the pilot for 410 hours, during which it was exposed to ~100ppm NO for 250 hours and 143 ~10ppm NO2 for 100 hours as presented in Table 3 . The NDELA detected in the 50wt% DEA 144 was formed during the pilot campaign. The NDELA analysed in the MEA solutions was a 145 combination of formed NDELA and added NDELA (for more info, see Knuutila et al. 2013a ).
146
Both solutions were analysed for NDMA, before addition of NDMA, but it was not detected. 
148
ANALYTICAL METHODS
151
IC was used to measure nitrite, nitrate and formate with methods described in Vevelstad et al. 
157
The water wash samples were analyzed without further dilution and the 30wt% MEA samples 158 were diluted 1/100 in water before injection. The lower limit of quantification (LOQ) for NDMA 159 in 30wt% MEA was 250 ng/ml and for the water wash samples 2.5ng/ml. For NDELA the limit 160 was 50 ng/ml for both 30wt% MEA and 50wt% DEA. For water wash samples, the limit for 161 NDELA was 0.5 ng/ml. 
190
In Eq. (4) CA20 is the starting concentration. Using eq.(3) we get: Table   202 4 and in Table 5 the total time of UV-radiation, limits of quantification (LOQ) for NDMA and
203
NDELA as well as the start concentrations are given. 
EXPERIMENTS WITH ARTIFICIAL WATER WASH SOLUTION 227
Two experiments (EX1 and EX2) were performed with the artificial water wash solution (pH= 228 10.3). EX1 was performed with a total liquid volume of 22 kg as shown in Table 4 agreement between the two tests, but EX1 has somewhat more scatter in the results than EX2.
235
The results fit well with a linear relationship between logarithmic normalized concentration and The decomposition results are presented in Figure 3 and data given in Table A2 . Comparing nitrate was above LOQ only in end sample as shown in Table 6 . Based on the results presented 295 in Table 6 , the sum of nitrite and nitrate formed during the experiment was 0.0002 mmol/ml 296 (assuming that no nitrate was present at the start of the experiment). in EX5 and EX7, are presented in Figure 4 and data given in Table A3 and A4. EX7 was a long 
349
EXPERIMENTS WITH USED 50MASS% DEA SOLUTION
350
A shown in Table 4 , four experiments were performed with degraded 50mass% DEA solution MEA solution. This is reasonable as the penetration depth in the two solutions were 0.2 and 0.08 376 cm respectively. The effect of temperature found for this case will be discussed a bit more later. and Table A6 both for CA1 and CA2 in Eqs. (5) and (4) presented in Figure 7 and Table A7 . Again, no formation of NDELA after the UV-light was phenomenon should be further studied. In Figure 6 it is also seen that the NDELA decay is 410 slower for EX11 than for EX10. No good explanation for this is found at present. 
415
Results in this work are thus inconclusive with regard to the effect of temperature, but the 416 tendency is toward no effect of temperature. concentrations. For a 0 th order reaction Eq. (7) can be subtracted from Eq. (6) giving:
An for a 1 st order reaction Eq (4) divided by Eq. (5) gives:
Both of these are time invariant. In Figure 8 , normalized forms of Eqs. by the presence of UV-light. BHEOX was below detection limit during all these tests. These 451 results all indicate that UV-light does not lead to more rapid degradation of the amine itself.
452
However the exposure to UV-light was short and results from a longer exposure experiment are 453 discussed later. From Figure 12 it can be seen that the main degradation products found are formate, HEF and 
